We conducted a cross-sectional survey of abortion facilities from professional networks in the United States (US, n = 703) and Canada (n = 94) to estimate the prevalence of medication abortion practices in these settings and to look at regional differences. Administrators responded to questions on gestational limits, while up to five clinicians per facility reported on 2012 medication abortion practice. At the time of fielding, mifepristone was not approved in Canada. 383 (54.5%) US and 78 (83.0%) Canadian facilities participated. In the US, 95.3% offered first trimester medication abortion compared to 25.6% in Canada. While 100% of providers were physicians in Canada, just under half (49.4%) were advanced practice clinicians in the US, which was more common in Eastern and Western states. All Canadian providers used misoprostol; 85.3% with methotrexate. 91.4% of US providers used 200 mg of mifepristone and 800 mcg of misoprostol, with 96.7% reporting home misoprostol administration. More than three-quarters of providers in both countries required an in-person follow-up visit, generally with ultrasound. 87.7% of US providers routinely prescribed antibiotics compared to 26.2% in Canada. Nonsteroidal anti-inflammatory drugs were the most commonly reported analgesic, with regional variation in opioid narcotic prescription. In conclusion, medication abortion practice follows evidence-based guidelines in the US and Canada. Efforts to update practice based on the latest evidence for reducing in-person visits and increasing provision by advanced practice clinicians could strengthen these services and reduce barriers to access. Research is needed on optimal antibiotic and analgesic use.
Introduction
Medication abortion ranks among the most important advances in women's reproductive health in the last several decades. This non-invasive option for pregnancy termination is convenient, effective, and safe. [1] Currently registered in more than 60 countries worldwide, [2] a1111111111 a1111111111 a1111111111 a1111111111 a1111111111 mifepristone is the gold standard for early medication abortion. Evidence-based regimens using mifepristone in combination with a prostaglandin carry success rates up to 99% for early pregnancy termination with rare occurrence of serious adverse events. [3, 4] In countries where mifepristone is not available, methotrexate combined with misoprostol or misoprostol alone remain important alternatives.
While abortion is common in the US and Canada, with approximately one in three women having an abortion during her lifetime in both countries, [5, 6] abortion practice, especially medication abortion, may differ by region. The US Food and Drug Administration (FDA) approved mifepristone with misoprostol for medication abortion in 2000. Subsequently, the proportion of early abortions ( 8 weeks gestation) that were medication abortions rose from 4.6% in 2001 [7] to 30.8% in 2012. [8] Health Canada approved mifepristone for medication abortion in 2015. Prior to this approval, Canadian providers used methotrexate-misoprostol or misoprostol alone. Although medication abortion in Canada accounted for only 4% of hospital-based abortions in 2012, [9] it likely will increase with this recent approval of mifepristone.
Given the magnitude of medication abortion services in the US and Canada, understanding the extent to which practice follows evidence-based guidelines is important. Further, regional variation in practice may indicate areas that require additional research to identify best practice and may affect abortion access. We therefore compare first trimester medication abortion practice for the US and Canada and, within the US, by region.
Materials and methods
We conducted a cross-sectional survey of abortion providers in order to examine 2012 abortion practice in the US and Canada. Previously, we conducted national surveys of a large professional network of abortion providers in the US in 1997 [10] and 2002, [11] [12] [13] and in British Columbia, Canada in 2011. [14, 15] For the current study, we identified 703 clinical sites in the US and 94 in Canada through websites, such as www.abortion.com, and professional networks, such as Planned Parenthood. In the US, as we did not review telephone directories or call private physicians' offices or hospitals, our sample is not a complete census. The estimate of sites performing abortions in the US in 2011 is 329 abortion clinics, 510 other clinics and 881 hospitals or private physicians offices. [16] Most high volume clinics were included in the current sample, given the inclusion of professional networks of abortion providers. Additionally, we included hospitals that participated in the Ryan Residency Training Program in Abortion and Family Planning and the Fellowship in Family Planning, as key sites of training for the next generation of providers. Thus, our sampling frame represents the majority of abortion clinics and the major abortion-related academic training programs in US residency and post-residency programs, but does not represent private physician's offices or hospital providers, which provided an estimated 5% of abortions in 2011. [16] In Canada, we could not identify an estimate of all abortion sites, and all attempts were made to include a census. However, it is likely that some private physician's offices were missed.
We updated the 2002 questionnaires [11] [12] [13] in order to include questions on new laws and evidence-based guidelines. A few questions, such as those on medication abortion drug regimens, differed by country. A certified translator translated Canadian questionnaires into French for fielding in Québec. The study was approved by ethical committees at the City University of New York and the University of British Columbia, and deemed exempt from review at Beth Israel Deaconess Medical Center and Baystate Medical Center. As the survey was selfadministered, participants read informed consent information prior to participation.
Fielding occurred from June through December of 2013. Three types of questionnaires were sent by mail or electronically to each site: one to be completed by the facility administrator, a second by up to five surgical abortion providers, and a third by up to five medication abortion providers who performed the most abortions at their site in 2012. Mailed packages included postage-paid addressed return envelopes. We contacted non-respondents during two rounds of phone calls and/or emails to encourage participation.
Some administrators completed a single survey for a network of facilities. We created a frequency weight for the number of individual sites for which they responded that performed medication abortions; we present weighted responses with the site as the unit of analysis for all facility-level results. Clinicians who provided medication abortions at multiple facilities were instructed to complete one survey to represent usual practice. A few clinicians completed multiple surveys; we included responses for the site at which they reported the greatest number of medication abortions. We analyzed each unique clinician as an independent observation for clinician-level results and did not compare responses between clinicians working at the same facility to allow for practice variation within a facility. We included three clinicians in these analyses for whom no facility-level data were available.
Administrators reported the total number of abortions performed in 2012 and the gestational limit for medication abortions at their site(s). Clinicians reported personal demographic characteristics, clinical specialty, and routine practice for use of ultrasound, medication regimen, use of analgesics and antibiotics and follow-up procedures. We compared medication abortion practice by country, and, within the US, by region using a chi-squared or Fisher's exact test when cell counts were small in SPSS version 23 (IBM, Armonk, NY, USA). We used a critical alpha of 0.001 to adjust for multiple comparisons. Regional differences within Canada are described elsewhere. [17] 
Results
Of the 703 clinical sites identified in the US, 383 (54.5%) participated; 223 administrators responded for 381 facilities, and for two facilities only clinicians responded. Of the 94 clinical sites identified in Canada, 78 (83.0%) participated (Table 1) ; 74 administrators responded for 77 facilities, and for one facility only one clinician responded. In Canada, every province was represented, except for Prince Edward Island, for which no clinical site was identified. [18] Participating sites provided an estimated 419,159 first and second trimester abortions in the US and 75,650 in Canada in 2012. In the US, the majority (n = 363, 95.3%) of sites offering abortion services provided first trimester medication abortion compared to 25.6% (n = 20) in Canada. Sites which provided medication abortions provided an estimated 135,503 first trimester medication abortions in the US and 2,706 in Canada in 2012, representing 35.4% and 3.8% respectively of all first trimester abortions reported across all sites and 36.1% and 10.3% of first trimester abortions reported by sites offering medication abortion.
Among sites providing first trimester medication abortion, 33.3% did not provide surgical abortions in the US, compared to only one out of 20 sites (5.0%) in Canada. Sites that offered medication abortion in the US were primarily ambulatory health centers (64.5%), while in Canada, ambulatory health centers (35.0%) and private offices (20.0%) together comprised 55.0% of sites (Table 1) .
Gestational age limit
In the US, most facilities (85.4%) offered medication abortion through 63 days last menstrual period (LMP). More facilities in the South stopped at 49 or 56 days LMP (18.4%) than in other regions (10.0% in the Midwest, 6.1% in the East and 2.5% in the West, p<0.001). In Canada, most sites offered medication abortion through 49 days LMP (83.3%).
Clinician characteristics
We received 348 surveys in the US and 62 in Canada from medication abortion clinicians. Only 16 participating facilities that provided medication abortion did not provide a medication abortion clinician survey. While provider age did not differ by country, within the US, providers in the South tended to be older with more than half (52.3%) over the age of 60, compared to less than a quarter (23.9%) for the US as a whole (Table 1) . In Canada, 100% of providers were physicians, as required by law. In the US, about half of providers (49.4%) who responded to this question (n = 326, 93.6%) were advanced practice clinicians; this proportion was higher in the East (54.0%) and West (69.9%). This pattern was reflected in the provision of first trimester surgical abortions; while most providers in Canada (88.5%) also provided first trimester surgical abortions, slightly more than half (54.0%, p<0.001) of US providers did.
Medication abortion regimens
Almost all US providers reported using 200 mg of mifepristone and 800 mcg of misoprostol (91.4%); most (81.8%) provided misoprostol for use 24 to 48 hours after mifepristone. Only 2.4% of providers used 600 mg of mifepristone and 400 mcg of misoprostol; most (n = 7, 87.5%) provided misoprostol for use 48 hours after mifepristone. Most US providers reported administration of mifepristone at the facility (92.9%), and buccal (84.7%) administration of misoprostol at home (96.7%, Table 2 ). The majority of misoprostol administration at the facility was oral administration (8/14, 57.1%). In Canada, 14.8% of providers used misoprostol alone, while the majority used methotrexate with misoprostol, most commonly 800 mcg (91.8%). Of those who used methotrexatemisoprostol, all provided misoprostol within 7 days of methotrexate, generally 4-6 days (34.6%), 1-2 days (23.1%) or 3 days (21.2%).
Analgesics and antibiotics
Only one provider in the US (0.3%) and six in Canada (9.8%) did not provide pain medication routinely. The most common analgesics dispensed routinely were nonsteroidal anti-inflammatory drugs (NSAIDS, 76.2% of US providers and 73.8% in Canada). Opioid narcotics were routinely prescribed by 56.3% of US providers compared to 13.1% of Canadian providers (p<0.001). This practice was more commonly reported in the Midwest (68.2%) and the West (67.5%) than in the East (36.7%) or South (43.2%, p<0.001).
In the US, 87.7% of providers routinely prescribed antibiotics for medication abortions, while only 26.2% of Canadian providers did so ( Table 2 ). The most common regimens in the US were 7 days of doxycycline (64.2%) or a single dose of azithromycin (29.1%), while in Canada, the most common regimens were one dose of metronidazole (31.2%), one day of doxycycline (18.8%) or one dose of azithromycin (18.8%).
Follow-up procedures
In both countries, more than three-quarters of providers (81.5% and 77.0%, respectively) required an in-person follow-up visit. Most providers (95.1%, US; 73.8%, Canada) used ultrasound as the most common method for assessing successful pregnancy termination. Routine use of serial hCGs was more common in Canada (21.3%) than in the US (2.6%, p<0.001). However, 11.1% of providers in the Midwest reported using serial hCGs compared to 0.0-4.7% in other regions (p = 0.001).
Eligibility
In the US, most (98.2%) providers offered medication abortions to people less than 18 years of age, while in Canada 75.0% of providers reported doing so (p<0.001). In the US, nearly all (98.8%) providers required a pre-procedure ultrasound compared to 91.8% in Canada (p = 0.006). About a third of providers in both countries (38.4% in the US and 34.4% in Canada) offered medication abortion when no gestational sac was seen on ultrasound, and 86.9% in the US and 80.0% in Canada when no yolk sac or fetal pole was seen, but gestational sac was present. Very few providers (3.2% in the US and 6.6% in Canada) reported provision of medication abortion by telemedicine. 
Discussion
This 2012 survey of US and Canadian abortion providers revealed continued uptake of medication abortion by US providers and strong adherence to evidence-based guidelines. [19] [20] [21] [22] Most clinics (95%) in the US provided medication abortions in 2012, an increase from 87% from 2001, [11] with the vast majority using the evidence-based regimen of mifepristone 200 mg combined with misoprostol 800 mcg. Compared to 2001 in which 92% of misoprostol administration was vaginal, [11] buccal administration was most common, aligning with a 2006 guideline change. [23] A higher proportion of clinics (85%) provided medication abortion through 63 days LMP compared to 65% in 2001; [11] 8% offered medication abortion past 63 days LMP, reflecting emerging evidence of efficacy at later gestational ages. [24] In Canada, in the absence of mifepristone availability, the proportion of first trimester abortions accomplished by non-surgical means and the proportion of facilities offering medication abortion were significantly lower than in the US, and, as per Canadian guidelines, [21] went up to 49-56 days LMP. The practice patterns of US and Canadian providers varied in areas where evidence was insufficient to recommend best approaches. While NSAIDs were the most common analgesic used, more than half of US providers routinely prescribed opioid narcotics. Except for research supporting superior efficacy of ibuprofen over acetaminophen for medication abortion, [25] robust data comparing analgesic regimens are lacking. US providers also were more likely than their Canadian counterparts to prescribe antibiotics routinely and to favor full treatment doses. Routine use of antibiotics increased in the US when Planned Parenthood Federation of America, in response to emerging cases of rare but serious post-abortal infections, modified its practice guidelines to require buccal rather than vaginal administration of misoprostol and universal antibiotic treatment. Although data published in 2009 revealed a decrease in the rate of serious infections following this dual intervention, [26] later research cast doubt on whether antibiotics contributed to the improvement. [23] Given lack of convincing evidence and the risk of side effects and antibiotic resistance, guidelines of the National Abortion Federation (NAF), [20] the American College of Obstetricians and Gynecologists (ACOG), [19] the Society of Family Planning, [19] and the World Health Organization [22] do not recommend routine antibiotic prophylaxis for medication abortion.
Scientific and policy advances, including Health Canada's approval of mifepristone for medication abortion, present important opportunities to expand access to abortion care. The degree to which this occurs, however, will depend on many factors, including regulations, health systems, and the willingness of providers to adopt new practices. In our survey, most providers permitted home use of misoprostol, but nearly all required pre-procedure sonography and most mandated routine in-person follow-up visits to assess completion of abortion. Accumulated evidence supports alternative approaches that would reduce or eliminate in-person visits for most patients, [27, 28] . In fact, ACOG 2014 [19] and NAF 2016 [29] guidelines include other modalities of clinical evalution to confirm gestational age prior to medical abortion, and state that in-clinic follow-up visits are not always needed. Expansion of telemedicine services, which was reported rarely in our sample, has the potential to increase abortion access in areas lacking abortion providers, as also noted in ACOG 2014 guidelines [19] , provided that growing legal restrictions on its use can be successfully challenged. Since 2012, the number of US states with laws prohibiting the use of telemedicine for medication abortion has risen from 7 to 18; like many other abortion restrictions, these laws predominate in the South and Midwest. [30] Workforce disparities also emerged in these regions. More than half of the medication providers in the Southern US were over age 60, and provision by advanced practice clinicians was significantly less common in the South and Midwest than in other areas of the US. Advanced practice clinicians can safely provide first trimester abortions [31] and could reduce gaps in the distribution of the medical workforce, provided laws or labeling restrictions do not prohibit them from service provision.
This study has limitations. The sample may not be representative. However, known professional networks and training sites were included in the sample and the response rate was reasonable (54.4% in the US) to robust (83.0%) in Canada. Further, these sites provided an estimated 90% of all abortions in Canada [9] and 40% in the US, [16] thus, representing a sizable proportion of abortion practice. Given the lower response rates in the Southern (29%) and Midwestern (41%) US, the findings from these regions may be biased and should be interpreted cautiously. Anywhere from one to five clinicians per facility responded to the clinicianlevel questionnaire, and a number of clinicians worked at more than one facility. We did not adjust for clustering at the facility level, given the complexity of this network. As such, the current analysis does not document the extent to which clinicians' choices for procedures are affected by facility-level guidelines or culture.
Medication abortion practice in the US and Canada follows evidence-based guidelines. Best practice for analgesics and prophylactic antibiotics require further research. Concerted efforts to update practice based on the latest evidence for reducing in-person visits and increasing the ability of advanced practice clinicians to provide medication abortions could strengthen these services and reduce access barriers.
